Familial Mediterranean Fever (FMF) is an inherited autoinflammatory syndrome caused by mutations in the 28 MEFV gene. MEFV variants are still in large part classified as variant of uncertain significance (VOUS), or 29 with classification unresolved, posing significant challenges in the clinical diagnosis of Familial 30 Mediterranean Fever (FMF). REVEL is a recently developed variant metapredictor tool. To reduce the 31 number of MEFV variants with ambiguous classification we extracted the REVEL score for all missense 32 variants reported at the locus specific database INFEVERS, and analyzed its correlation with expert-based 33 classification and localization in the MEFV-encoded pyrin protein functional domains. 34 The data set of 216 missense variants was divided in four classification categories (BENIGN, VOUS, 35 PATHOGENIC and UNRESOLVED). MEFV variants were plotted onto the pyrin protein, the distribution of 36 REVEL scores in each category was computed and means, confidence intervals, and area under the receiver 37 operating curve were calculated. 38 We observed a non-random distribution of pathogenic variants along the functional domains of the pyrin 39 protein. The REVEL scores demonstrated a good correlation with the consensus classification of the 40 International Study Group for Systemic Autoinflammatory Diseases (INSAID). Sensitivity, specificity, and 41 accuracy were calculated for different cutoff values of REVEL scores and a gene-specific threshold was 42 computed with confidence boundary limits. A REVEL score of 0.298 was the best performing cut-off to 43 reclassify 96 MEFV gene variants previously of uncertain significance or unsolved thus reducing their 44 proportion from 61.6% to 17.6%.
Author summary 51 We aimed to refine MEFV gene variants classification using the metapredictor REVEL. We demonstrate that 52 a gene-specific threshold is effective for accurate variants' classification. Using this threshold, we reduced 53 significantly the proportion of MEFV variants with an ambiguous classification. The proposed classification 54 could represent a useful resource for variant interpretation in the context of FMF diagnosis.
Introduction 56 Familial Mediterranean Fever (FMF) is the most common of the Hereditary recurrent fevers (HRFs) with an 57 estimated prevalence of 1 in 1-5/ 10 000. FMF has been first described more than sixty years ago [1, 2] , and 58 since the identification of the causative gene (MEFV, NM_000243.2) it has been intensively studied [3, 4] .
59
The MEFV gene encodes for an 86 kDa protein (Pyrin or marenostrin, TRIM20) prevalently expressed in 60 immune cells (neutrophils, eosinophils, monocytes, dendritic cells and synovial fibroblasts), and is related 61 to abnormal response of the innate immune system and IL-1β during periodic attacks of fever and serositis 62 [5, 6] . 109
Of the five algorithms tested LDA had the best performance, and was therefore further explored on the 110 validation set. Prediction results on this set demonstrated an accuracy of 75%, with a specificity of 87.5%, 111 and a sensitivity of 62.5%, and identified an approximate cut-off value of 0.29.
112
Next, we focused on the unclassified variants and aimed to assess their pathogenicity based on this 113 previously trained model. To further optimize the performance of this new cut-off, we calculated the 114 sensitivity and the specificity for different REVEL score thresholds (Fig 4) .
115
A nearly identical REVEL score of 0.298 yielded the best performance as cutoff, showing the highest 116 accuracy (80.2%), positive predictive value (PPV, 83.8%) Matthews' correlation coefficient (60.8%) and
117 Youden index (58.2%) values, with a sensitivity of 76% and a specificity of 83%, estimated on the entire 118 dataset of BENIGN and PATHOGENIC variants (S1 file). Thus, when using 0.298 as the cutoff value, 34 of 41 119 BENIGN variants had a score under the threshold for pathogenicity, while 31 of 41 PATHOGENIC variants 120 had a score above the cutoff. The classifier we developed had an overall AUC of 0.878 (p<0.0001).
121
Then, we re-classified all the 89 "variant of uncertain significance", 31 "unsolved" and 13 "not classified" further domains, the PYRIN domain (also denoted as PYD) and the zf-B_box domain, appear to host an excess of likely pathogenic variants, although differences did not reach statistically significant difference. and is responsible for interaction, among others PYRIN domain-containing proteins, with the apoptosis-156 associated speck-like protein with a CARD (ASC) [21, 22] . The zf-B_box domain is necessary and sufficient for 157 binding the proline serine threonine phosphatase-interacting protein [PSTPIP1, or CD2-binding protein 1 158 (CD2BP1)]. This protein is involved in cytoskeletal organization, and its mutations cause pyogenic arthritis, 159 pyoderma gangrenosum, and acne (PAPA), a different autoinflammatory disorder [23] . In contrast, benign 160 variants occur largely in non-functional regions of the pyrin protein. 
198
A further consideration should be mentioned about the thresholds used from the in-silico tools to predict 199 functional consequences. Most of these predictors returns both a score and a prediction for the submitted 200 variant. However, many others simply return a numeric value without any suggestion on the forecasted 201 impact. Therefore, is up to the submitters to frame the returned score in a putative pathogenic 202 classification and translate it in clinical recommendations for specialists and patients. REVEL, belongs to the 203 second class of predictors, and two different threshold values for pathogenicity have been proposed by authors using this metapredictor in their studies while a threshold was not given in the original paper 205 [13,15,28].
206
In this work, we identified a MEFV gene-specific threshold since causative mutations in FMF appears to act 207 through a mechanism that can't be considered neither loss-of-function (LOF) and gain-of-function (GOF).
208
Variants leading to either LOF or GOF represent the large majority in the training datasets used to develop 209 prediction algorithms. In contrast, MEFV mutations, according to a recent study seem to be hypermorphic 210 mutations conferring to the mutant pyrin protein an enhanced reactivity to yet unknown triggers of the 211 inflammasome [25] . Therefore, variant interpretation in FMF appears to be the prototypical case for a 212 gene-specific calibration of prediction algorithms, as suggested by recent work [28] .
213
In addition, based on recent analyses of mutations present in locus-specific databases (LSDB), we found 
